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Magnetic recording devices (heads and me- 5 3 \
dia) must be designed to produce higher out- | o
out signals and lower noise to achieve higher b‘ U Formation of vortex structure (static field): I
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recording densities. Magnetic switching of "’
small particles and thin films becomes in- @2¢p ¢ Vel
creasingly important. Numerical micromag- > ‘ N
netics Is an essential tool to optimize»
magnetic storage media and sensors. The ,.
application of these devices requires a pro- .
found knowledge of the reversal mechanism. ‘. <

The magnetisation reversal processes are AT A
studied using a 3D hybrid finite €IEMENY/ ting e wition state of & hord diak
boundary element micromagnetic model.
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nucleation field: H applied
5 kA/m =62 Oe = 6.2 mT

annihilation field: Equilibrium in
70 KA/m = 880 Oe = 88 mT zero field

Micromagnetic framework

Transient magnetisation states during dynamic switching:
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In-plane applied field.:
Discretization into finite elements:
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up to 500 000 elements ins] 0.031 ne 0,005 N

effective field on irregular grids Perpendicular applied field: 4=0.10
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Applied magnetic field profiles: 02 A static
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S constant rotational field at * .. Hl(t) mtazonal C Summ aly
1 Ghz or 10 GHz -0,2/ 1ocHe | Micromagnetic simulations of future ultra-high density magnetic
o0 o1 oz o recording media up to 500 Gbhit/in® reveal details of the magneti-
- Hns) ~/ sation reversal processes. In nanostructured magnets the switch-
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